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Experimentals
All moisture sensitive reactions were carried out under nitrogen or argon atmosphere. Anhydrous solvents were obtained as follows: THF, diethyl ether and benzene, distilled from sodium and benzophenone; dichloromethane, pyridine, triethylamine, and diisopropylethylamine, distilled from CaH 2 .
All other solvents were HPLC grade. Column chromatography was performed with Whatman 240-400 mesh silica gel under low pressure of 5-10 psi. TLC was carried out with E. Merck silica gel 60-F-254
plates. 1 H and 13 C NMR spectra were recorded on Varian Mercury 300, Bruker Avance 400 and 500 spectrometers.
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I. Preparation of dihydrofuran 5:
Lactone 3 (3.41g, 29.4 mmol) is dissolved in DMF (40 mL). To this is added imidazole (4.18g, 59.8 mmol) which is allowed to stir for 1 hour. Then tert-butylchlorodiphenylsilane (11.2 mL, 44.1 mmol) is added dropwise. This is then allowed to stir overnight at room temperature. The reaction mixture is then quenched with sat. NaHCO 3 (20 mL). The reaction mixture is then extracted with diethyl ether (150 mL)
which is then washed with water (3 x 50 mL) and brine (50 mL). The ether layer is then dried over NaSO 4 and concentrated in vacuo. The crude material was then purified via flash chromatography (10% EtOAc in hexanes) to give product (9.05g, 87% yield).
To solution of lactone 4 (5.96 g, 16.9 mmol) in dichloromethane (55 mL) at -78 °C was added
Dibal-H (1.0 M in dichloromethane, 20.0 mL, 20.0 mmol) dropwise over 30 minutes. The reaction mixture was stirred for 1 hours at that temperature and was quenched by addition of methanol (10 mL).
The mixture was then allowed to warm up to room temperature , washed with saturated solution of NaKtartrate (25 mL) and brine (25 mL), dried over NaSO 4 and concentrated in vacuo. The crude lactol was used without further purification (5.97g, quant)
To a solution of crude lactol (5.97g, 16.9 mmol) in dichloromethane (84 mL) at cooled -50 °C was added triethylamine (9.4 mL, 67 mmol), followed by addition of mesyl chloride (1.8 mL, 23.6 mmol). This was allowed to stir at -50 °C for 1.5 hours at which time the reaction mixture was heated to reflux for 1.5 hours. The reaction mixture was then washed with water (50 mL) and brine (50 mL), dried over NaSO 4 and concentrated in vacuo. The crude material was then purified via flash chromatography (10% EtOAc in hexanes) to give dihydrofuran 5.
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II. General Experimental Procedure for multicomponent Nucleoside synthesis
Dihydrofuran (85 mg , 0.25 mmol) and ethylpyruvate (34 μL, 0.3 mmol, 1.2 eq) was dissolved in DCM (3 mL) under argon. This was then cooled to -78 ˚C followed by addition of TiCl 4 (0.3 mL, 1.0M, 0.3 mmol, 1.2 eq). This was allowed to stir for 1 h. The TMS protected nucleoside (prepared according to either method A, B) was then added. The reaction was then stirred at 1 h at -78 ˚C followed by warming to 23 ˚C and stirring for 1 h. The reaction was then cooled back to -78 ˚C and quenched with NaHCO 3 (aq, conc). The reaction mixture was then allowed back to 23 ˚C then filtered through celite.
The filtrate was then extracted with DCM (3 x 10 mL). The organics were then washed with brine, dried over MgSO 4 , filtered, and concentrated in vacuo. The crude material was then purified via flash chromatography.
Method A: Commercially available, O,O`-Bis(trimethylsilyl)thymine (405 mg, 1.5 mmol, SigmaAldrich) was added as a solid to the reaction mixture.
Method B:
Silylated nucleoside was prepared as follows. To a suspension of nucleoside (0.75 mmol, 3 eq) in dichloromethane (4 mL) were added triethylamine (209 μL, 1.5 mmol, 6 eq), followed by trimethylsilyl triflate (271 μL, 6 eq). The resulting reaction mixture was stirred until clear, about 30 min.
The mixture was typically transferred via cannula to the multicomponent reaction. 7, 163.7, 150.2, 135.8, 135.4, 135.2, 133.2, 132.6, 129.9, 129.8, 127.8, 127.7, 111.7, 85.1, 78.7, 77.2, 74.1, 65.1, 62.4, 51.3, 28.3, 27.0, 24.7, 19.4, 14.1, 11.9 . FTIR (NaCl) ν max = 2955, 2929, 1698, 1684, 1472, 1457, 1258, 1112, 703 7, 157.2, 156.9, 148.9, 141.9, 139.5, 135.5, 135.4, 132.6, 132.5, 130.0, 129.9, 127.8, 127.6, 124.5, 124.2, 86.0, 79.9, 74.5, 64.8, 62.5, 60.4, 52.3, 28.0, 26.9, 26.8, 25.0, 19.2, 14 3197, 3027, 2931, 2858, 1720, 1708, 1669, 1471, 1428, 1393, 1363, 1252, 1113, 1068, 758, 702 152.8, 135.6, 135.5, 135.3, 134.6, 133.5, 133.4, 133.1, 129.9, 129.8, 129.5, 127.8, 127.7, 127.6, 110.5, 85.7, 84.4, 82.3, 81.6, 80.7, 66.4, 65.1, 32.3, 29.5, 28.3, 26.9, 26.8, 25.4, 19.3, 19.2, 13.9, 12.8, 12 .1. FTIR (NaCl) ν max = 3241, 2958, 2930, 2858, 1962, 1899, 1714, 1652, 1472, 1428, 1390, 1265, 1230, 1113, 1077, 998, 823, 743, 703 . ESI (+) LRMS m/z (relative intensity): 487.12 (Na + ) (100%), 488.13 (Na + ) (31%).
ethyl 2-((2R,3S,5S)-2-(4-benzamido-2-oxopyrimidin-1(2H)-yl)-5-((tertbutyldiphenylsilyloxy)methyl)tetrahydrofuran-3-yl)-2-hydroxypropanoate (14)
Prepared via method B, purified with 60% EtOAc in hexanes. (53% 135.5, 135.4, 133.0, 132.7, 132.4, 130.0, 128.8, 127.9, 127.7, 127.6, 87.7, 81.4, 75.4, 64.3, 62.1, 54.9, 27.7, 26.9(3), 25.5, 19.8, 14 .1. FTIR (NaCl) ν max = 3312, 2930, 2858, 1729, 1699, 1668, 1624, 1558, 1486, 1391, 1301, 1256, 1220, 1113, 772, 703 135.5, 135.4, 133.0, 132.8, 132.6, 129.9, 129.8, 128.7, 128.2, 128.0, 127.8, 127.7, 87.0, 85.6, 80.3, 74.2, 65.3, 62.5, 51.6, 28.7, 26.9, 26.9, 24.9, 19 .2, 14.1. FTIR (NaCl) ν max = 3311, 2931, 2858, 1734, 1704, 1636, 1610, 1582, 1455, 1255, 1219, 1113, 772, 704 7, 175.3, 173.3, 171.9, 171.1, 156.9, 156.5, 152.8, 148.2, 147.4, 142.1, 137.4, 135.5, 135.8, 133.0, 132.8, 132.7, 129.8, 129.8, 127.7, 120.8, 111.2, 87.6, 84.5, 80.3, 79.9, 77.6, 77.5, 77.2, 74.3, 74.0, 65.5, 62.5, 62.4, 60.3, 53.8, 52.5, 28.6, 28.6, 27.1, 26.9, 24.9, 24.6, 24.4, 24.4, 21.0, 19.2, 14 .1, . FTIR (NaCl) ν max = 3167, 2931, 2857, 1681, 1615, 1558, 1472, 1428, 1373, 1256, 1113, 754, 702 149.8, 146.3, 135.7, 135.5, 135.4, 132.8, 132.6, 129.9, 129.3, 127.8, 127.8, 125.5, 111.1, 86.8, 79.4, 73.4, 67.9, 66.6, 62.7, 52.5, 34.1, 30.2, 28.5, 26.9, 26.7, 25.5, 25.2, 24.8, 19 .2, 14.1. FTIR (NaCl) ν max = 3304, 2931, 2858, 1748, 1633, 1569, 1492, 1374, 1300, 1234, 1113, 1020, 982, 757, 701 To a solution of 9 (16.4mg, 0.028 mmol) in THF (4.5 mL) in a Nalgene bottle is added HF/pyridine (0.5 mL, 30% HF). This is allowed to stir for 4 hours until complete conversion by TLC (10% MeOH in CHCl 3 ). The reaction is then quenched with NaHCO 3 (sat., 6 mL). The reaction mixture is then diluted To a solution of 10 (15.6mg, 0.028 mmol) in THF (4.5 mL) in a Nalgene bottle is added HF/pyridine (0.5 mL, 30% HF). This is allowed to stir for 4 hours until complete conversion by TLC (10% MeOH in CHCl 3 ). The reaction is then quenched with NaHCO 3 (sat., 6 mL). The reaction mixture is then diluted with EtOAc (15 mL) and extracted. The organic layer is washed with brine (5 mL). The organic layer is dried with Na 2 SO 4 , and concentrated in vacuo. The crude is purified via column chromatography (7% 6, 148.4, 125.4, 125.1, 87.3, 80.1, 74.5, 63.4, 62.6, 51.8, 29.6, 28.0, 24.9, 14.1. 19 F NMR (CDCl 3 , 376 MHz) δ -165. 2986, 2929, 1714, 1470, 1377, 1252, 1220, 1106, 1022, 772 . 0k0 k=2n and from subsequent least-squares refinement, the space group was determined to be P 1 21 1(# 4). The data were collected at a temperature of 150( 1)K. Data were collected to a maximum 2θ of 144.3°.
DATA REDUCTION
A total of 16004 reflections were collected, of which 5138 were unique. Frames were integrated with DENZO-SMN (ref 1).
Lorentz and polarization corrections were applied to the data. The linear absorption coefficient is 11.5 /mm for Cu K α radiation. An empirical absorption correction using SCALEPACK (ref 1) was applied. Transmission coefficients ranged from 0.776 to 0.912. Intensities of equivalent reflections were averaged. The agreement factor for the averaging was 3.2% based on intensity.
STRUCTURE SOLUTION AND REFINEMENT
The structure was solved by direct methods using SIR2004 (ref 3) . The remaining atoms were located in succeeding difference Fourier syntheses. Hydrogen atoms were included in the refinement but restrained to ride on the atom to which they are bonded. The structure was refined in full-matrix least-squares where the function minimized was Σw(|Fo| 2 -|Fc| 2 ) 2 and the weight w is defined as 1/[σ 2 (Fo 2 )+(0.0465P) 2 +0.3987P] where P=(Fo 2 +2Fc 2 )/3. Scattering factors were taken from the "International Tables for Crystallography" (ref 4) . 5138 reflections were used in the refinements. However, only the 5103reflections with F o 2 >2σ(F o 2 ) were used in, calculating R1. The final cycle of refinement included 383 variable parameters and converged (largest parameter shift was <0.01 times its su) with unweighted and weighted agreement factors of:
2 ) = 0.079 The goodness-of-fit parameter was 1.06. The highest peak in the final difference Fourier had a height of 0.21 e/A 3 . The minimum negative peak had a height of -0.16 e/A 3 . The factor for the determination of the absolute structure (ref 5) refined to 0.00.
Refinement was performed on a LINUX PC using SHELX-97 (ref 2). Crystallographic drawings were done using programs ORTEP (ref 6),and PLUTON (ref 7). -----------------------------------------------------------
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